Mitotoxicity and bortezomib-induced chronic painful peripheral neuropathy.
Many of the most effective anti-cancer drugs induce a dose-limiting peripheral neuropathy that compromises therapy. Evidence from animal models of chemotherapy-induced painful peripheral neuropathy produced by the taxane agent, paclitaxel, and the platinum-complex agent, oxaliplatin, indicate that they produce neuropathy via a common mechanism-a toxic effect on the mitochondria in primary afferent sensory neurons. Bortezomib is from the proteasome-inhibitor class of chemotherapeutics. It also produces a dose-limiting peripheral neuropathy, but its effects on neuronal mitochondria are unknown. To investigate this, we developed a model of bortezomib-induced painful peripheral neuropathy in the rat and assessed mitochondrial function (respiration and ATP production) in sciatic nerve samples harvested at two time points: day 7, which is three days after treatment and before pain appears, and day 35, which is one month post-treatment and the time of peak pain severity. We found significant deficits in Complex I-mediated and Complex II-mediated respiration, and in ATP production at both time points. Prophylactic treatment with acetyl-L-carnitine, which has previously been shown to prevent paclitaxel- and oxaliplatin-induced mitochondrial dysfunction and pain, completely blocked bortezomib's effects on mitochondria and pain. These results suggest that mitotoxicity may be the core pathology for all chemotherapy-induced peripheral neuropathy and that drugs that protect mitochondrial function may be useful chemotherapy adjuncts.